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(57) [Abstract] 

[Objective] In filter for air purification ofhoneycoirb which is 
formed fromtheflute part and liner part, Not to use 
reinforcement or otter auxiliary conponent , sufficient shape 
retention is shown with that itself Maintaining balance of flow 
of treated air, both objectives of dust removal and odor 
removal it to be possible well to achieve effectively. At same 
time filter structure for air purification which reduced pressure 
loss and miniaturization is done isoffered with those. 

[Constitution] Flute part is formed with sheet nonwoven fabric 
which is done electret formation for thedust removal, liner 
part is formed with sheet activated charcoal where deodorizer is 
impregnated flute part is formed with sheet activated charcoal 
where deodorizer is impregnated liner part is formed with 
sheet nonwoven fabric which is done electret formation for 
thedust removal. 
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[aaim(s)] 

[Claim l] In filter for air purification of honeycomb which is f 
ormed fromflute partand liner part, 
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As flute part, those which consist sheet nonwoven fabric which i 
s dons electret fonrationfor dust rem) val using, 

As liner part, filter for air purification which designates that th 
ose which consist sheet activated charcoal where deodorizer is 
irrpregnated are used asfeature. 

[aaim2] In filter for air purification of toi^yconi) which is f 
ormed fromflute partand liner part, 

As flute part, those which consist sheet activated charcoal wher 
e deodorizer isinpregnated using,' 

As liner part, filter for air purification which designates that th 
osewhich consist sheet nonwoven fabric which is done electret 
formation for dust removal are usedas feature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards filter for 
air purification which can remove bothof dirt and odor 
conponent effectively. In detail, it is something regarding 
thefilter for air purification which can use as filter in air 
purification exclusive use equipment, or as filter etc in heating 
and cooling equipment. 

[0002] 

[Prior Art] Closeness of living space had to increase, use of car 
pet generalized, or spread of non smoke idea and increase of 
allergy disease. Furthermore pet breeding boom etc inside 
household becomes background. Concerning dirt aid odor 
which occur with interior of the general tome, it became way 
where it is demanded that these are removed In addition office, 
automobile, factory, warehouse, hospital or other inside or 
other way, above-mentioned demand has become morehigh 
from until recently regarding dirt and fknlityinfrastnK^ure 
etc where removal of odor becomes problem Therefore as for 
filter which is installed in private air purification equipment, 
concerning filter which is installed in room air conditioner and 
fan heater or other heating and cooling equipment, 
administering various improvements is researched 

[0003] As for conventional filter which is used with above-ment 
ioned object, it is something of type which as deodorization 
exclusive filter or dust removal exclusive filter, as needed 
combining those which areconstituted respectively becoming 
independent, you use. First when you exp 1 ain from 
deodorization exclusive filter, those which glue activated 
charcoal particle , deodorizer tothe coarse mesh mesh and open 
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cell foam type urethane resin sheet etc. Or those which fibrous 
activated charcoal sheet which inpregnates deodorizer, and 
those which said sheet in wavy type continuous molding are 
done, superposing, glue 2 contacting portioa Furthermore 
laminate doing ( single cardboard type : sheet of former liner 
part . wavy type molded article of the latter becomes flute part. 
), those etc which are made honeycomb are used generally . 

[0004] On one hand, electret formation doing sheet nonwoven 
fabric as dust removal exclusive filter, using is being generalized 
it is not sinply to use this with while it is a sheet. Aiming for 
decrease of pressure loss and improvement of dust removal 
performance,the pleat snapping fabrication it does this in pleat. 
Or making use of electret-converted sheet, utilizing as 
honeycomb which is similar todescription above is examined 
But because for example polypropylene film etc is used as raw 
material of electret-converted sheet. Generally stiffness is weak, 
in which of aforementioned pleat, honeycorrb, thefact that 
practical strength is obtained difficult. A some reinforcing 
member must be used, there was a problem Therefore not only 
buMness factor due to combination use of deodorization 
exclusive filterand dust removal exclusive filter, bulkiness 
factor due to combined use of reinforcing merrber is added 
There was a problem that it become large type asthe entirety. 
Because of that increase of pressure loss with corrbined use of 
eachexclusive filter furthermore, scale-up of air cleaning 
equipment (Private cleaning equipment and heating and cooling 
equipment are included Below same) due to increase ofthe 
filter space is caused noise problem due to increase of blower 
burden in regard to pressure lossinerease of former is caused 
problem which it cannot correspond to 
niniaturizationthinning demand for equipmentin regard to 
scale-up of the latter occurs. 

[0005] Japan Unexamined Patent Publication Hei 4-401 1 was 
proposed among these problem, as technology which controls 
pressure loss increase. As for this proposition method, liner and 
flute of electret-converted sheet, alternately by nultiple stage 
assembly and lamination doing, wide dust-removal private 
honeycomb filter which tubular passage which is surrounded 
with the flute and liner multiple steps was formed, and 
deodorization private activated charcoal porous article which is 
formed to wide, as one for deodorization, being something 
which is used When lamination it does these, tubular passage of 
honeycomb filter is arrangedparallel with airflow direction. 
Namely air is let flow alongside tubular passage (From here 
Shimodaira lines style) with it issomething which adopts 
constitution which is said Therefore with this method it is 
possible to decrease pressure loss ofthe honeycomb constitution 
portion which dust-removal division is done. If it tries to raise 
this dust-removal effect in fully, it being necessary the air line 
to make certain extent long. It becomes something where 
pressure loss of activated charcoal porous article portion which 
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(In airflow direction thick) isformed in same way as that 
thickly quite is high. Because of that as for overwhelming 
portion of airflow in honeycoirb direction of low pressure-loss 
sideflow. It does not flow to activated charcoal porous article 
direction of high pressure-loss side, almost. When imbalance of 
this kind of flow is caused, as for action ( deodorizing action ) 
ofthe the latter it becomes something which on almost cannot 
really beexpected 
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[0006] 

[Problems to be Solved by the Invention] As for this invention 
above-mentioned way paying attention to thesituation, being 
something which you can do. Not to use reinforcement or 
other auxiliary component by contrivance doing raw material 
composition of filter entirety, sufficient shape retention is 
shown with that itself Maintaining balance of flow of treated 
air, both objectives of dust removaland odor removal balance it 
to be possible well to achieve effectively. At same time it is 
something which it tries to offer filter structure forthe air 
purification which reduced pressure loss and miniaturization is 
done with those. 

[0007] 

[Means to Solve the Problems] As for filter structure for air puri 
fication of this invention which can achieve theabove- 
mentioned problem, being something which is made 
honeycomb which consists ofthe flute part and liner part. As 
for invention of Claim I, in filter for air purification of 
honeycombwhich is formed from flute part and liner part, 
flute part consists sheet nonwoven fabric which is done electret 
formation for dust removal, liner part designates that it 
consists sheet activated charcoal where deodorizer 
isimpregnatedasgist. As for invention of Claim 2, as for flute 
part it consists sheet activated charcoal where deodorizer is 
impregnated, liner part is something which designates that it 
consists sheet nonwoven fabricwhich is done electret formation 
for dust removal as gist. 

[0008] Namely when you see from midst of tubular passage whic 
h is surroundedwith flute part and liner part, it consists sheet 
nonwoven fabric (Below EF sheet) where wall surface of one 
side is done electret formationfor dust removal, it consists sheet 
activated charcoal (Below AC sheet ) where wall surface of 
other is irrpregratedthe deodorizer. Therefore above- 
mentioned tubular passage air being treated which flows with 
theprocess which fl ows to coil , to contact both of theabove- 
mentioned wall surface evenly. Receiving action of 
respectively, dust removal and deodorization are done. 
Furthermore as for flute part because it is a wavy type, surface 
area of the flute part becomes larger than surface area of liner 
part reading theabove-mentioned tubular passage Therefore 
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removal target in air being treated when being a dirt mainly, 
flute part is designated as EF sheet, forming liner part with AC 
sheetis recommended When removal target being a odor 
component mainly, flute part is designated as theAC sheet, what 
designates liner part as EF sheet is recommended 

[0009] 

[Work or Operations of the Invention] As for EF sheet it is so 
mething where it can give to nonwoven fabric whichbecorres 
raw material permanent polarization It has possessed fixed 
electric charge always. Therefore as for dirt in air which passes 
surface it isadsorbed by EF sheet by electrostatic force, is 
removed from in air. EF sheet is something which is made in 
nonwoven fabric with derivative whichis done electret 
formation as raw material, poly vinyiidene fluoride, 
polyethylene , polypropylene , polyamide and polyesters or 
other thermoplastic resin are used as becomes raw material of 
this kind ofderivative. In addition thermal electret method , 
electroelectret method , photoelectret method etc is utilized as 
rranufacturing method When you explain concerning thermal 
electret method among these, nonwoven fabric whichconsists of 
above-mentioned raw material is put between the2 electrode 
sheet, keep in high temperature which barely is lower than 
softening temperature of theabove-mentioned raw material. 
While sign load doing direct current high voltage in this, it 
cools to therrom temperature. This method operability is 
satisfactory in order to possess characteristicthat and also, 
lifetime of electric charge which injection is done reachesto 
several years. Especially it is generalized as effective method 

[0010] In any case as for EF sheet which is done electret format 
ion with these techniques though it is a description above, 
because it is used as anyof liner part or flute part in honeycomb, 
It is offered with sheet which it can form in this kind of shape. 
Because EF sheet of this invention is something where air is 
letflow with parallel line vis-a-vis sheet surface. As for treated 
air sheet penetration not to do, therefore sheet 
thicknessespecially is not restricted It is desired microscopic 
dirt in air from gist which raises the dirt adsorption capacity 
that it is kind of something which it can take in to sheet inside. 
For that air invades easily even inside nonwoven fabric. Timeit 
is thin in extent which can pass this, at same timebeing an 
appropriate bulk density is reconmended Desirable thickness is 
2. 1 mm or less , more preferably, 1 .5 mm or less, bulk density 
is above preferably 0.03 gfarfl , below more preferably, 0.25 
g/crrc and below more preferably, 0.20gfaiB . 

[001 1] AC sheet for deodorization is formed from activated cha 
rcoal-containing paper which contains the activated carbon 
fiber and/or granule activated charcoal, activated charcoal- 
containing paper can also consist activated carbon fiber alone. 
In order to raise shape retention, pulp of other natural or 
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synthesis , furthermore, it is possible to be something which is 
constituted thebinder etc for laying paper of PVA fiber including. 
Furthermore this time it is desired that activated charcoal is 
contained thelO weight % or more at least. In addition it is 
desired that activated charcoal-containing paper adsorbed 
matter in airrapidly to seat inside is thin in extent which 
permeation diffusion is done, atthe same time has possessed 
satisfactory porosity. For that desirable bulk density is above 0. 
Ito0.4g/orc , more preferably, 0.15gfcm3 or below more 
preferably, 0.30gtaiB . Desirable thickness is 0.05 to 0.80 
mm, more preferably, 0,1 mn\is preferably 0.6 mm or less. 

[0012] If, it requires, in activated charcoal-containing paper, ac 
id adsorbent substance or alkali adsorption substance can be 
contained acid adsorbent substance is not something which 
especially is limited acidic substance it to be possible to adsorb. 
At same time that itself volatility is small, if something where 
certain extent stability ishigh , it is gpod . It is possible to use 
for example ironoethanolamine , diethanolanine , 
polyalkylene polyanine or other organic amines or guanidine 
phosphate and guanidine like thesulfamic acid guanidine etc. It 
is not something where also alkali adsorption substance 
especially is limited alkaline substance it to be possible to 
adsorb. At same time that itself volatility is small, if something 
where certain extent stability ishigh , it is gpod . for example 
malic acid and citric acid , tartaric acid or other organic mono 
or polycarboxylic acid etc can be listed When making 
activated charcoal-containing paper, it is possible to add these 
adsorbant and, it ispossible to impregnate dry after laying paper 
and As for added weight 1 to 50 weigfo % is desirable vis-a-vis 
filter weight. 

[0013] This invention, as though it is a description above, is co 
irbination theboth with EF sheet and AC sheet as liner part or 
flute part. When odor component is only alkaline substance, 
or when only acidic substance, preparing any one of those 
which contain acid adsorbent substance as AC sheet, or those 
which contain alkali adsorption substance, this invention filter 
is made by confining this with EF sheet. But when odor 
conponent includes both of those of alkalinity and acidity, 
thosewhich contain aforementioned acid adsorbent substance as 
AC sheet, and those which contain alkali adsorption substance, 
It prepares separately. And including EF sheet, it makes in liner 
part and flute part, with all 3 kinds as thematerial dividing. It 
makes filter of this invention. In this case most desirable 
combination designates EF sheet asany one side of liner part or 
flute part. Concerning remaining flute part or liner part, both 
of acid-adsorbing substance-containing AC sheet and alkali- 
adsorbing substance-containing AC sheet. Considering 
composition and content of odor conponent, it combines with 
appropriateratio and using is recomrended By fact that this 
kind of combination is selected appropriately, it is formed 
sheet of 2 kinds where aforementioned tubular conduitwhich is 
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surrounded in flute part and liner part is selected fromrridst of 
theEF sheet , acid-adsorbing substaixe-containing AC sheet , 
alkali-adsorbing substance-containing AC sheet as wall surface. 
Therefore, it is desired that kind of combination which 
carriesout optimum cleaning effect which responds to 
contaminant content of air being treated is adopted 
Furthermore this invention filter which consists of only EF 
sheet and acid-adsorbing substance-containing sheet is made. 
Another this invention filter which consists of only separate EF 
sheet and alkali-adsorbing substance-containing sheet is made. 
As needed confining these, also kind of those which are used 
are included in this invention filter. 

[0014] Honeycomb filter of this invention means which forms i 
s optional. When representative order is explained illustrate, 
first is possible factthat conventional cardboard fabrication 
machine is used to formation Therefore joining doing contact 
point of one surface and plane sheet (liner part) of waveform 
sheet ( flute part )which fabrication is done in waveform 
single side cardboard is formed Accumulating this cardboard, or 
to wind in roll, filter of the honeycomb it forms. 

[0015] Accumulating cardboard, case it forms in honeycomb, ad 
hesive thepainting doing in apex of wave of waveform seat, it 
is general tolock When it is filled in plastic resin or other case 
etc, it is not necessary to lock withthe adhesive . cross section 
of one cardboard was shown in Figure 1. cross section of 
honeycomb filter which accumulated one cardboard was shown 
inthe Figure 2. In Figure 3 to wind in roll, respectively it 
stowed cross section ofthe honeycomb which formed 

[0016] By pitch and height of above-mentioned waveform shee 
t, thickness ofthe aforementioned tubular conduit is decided 
When with thin conduit letting flow air, pressure loss becomes 
large. Because rate of motion to pipe wall of adsorbed matter in 
g9s becomeslarge, length of laminate which is necessary for 
removal can bernade short. Therefore these factor are 
considered comprehensively, degree of contamination etc 
ofthe air being treated in regard to consideration, it becomes 
necessary to designin moderate thickness. Desirable wave pitch 
is per 30 cm30 to 150. Desirable wave heigft is 8.0 mm, 
more preferably, 0.8 to 6.0 mmfrom0.6. 

[0017] This invention is explained concretely with below Work 
ing Example, but thebelow-mentioned Working Example is rot 
something which restricts this invention. Modifying in range 
which does not deviate is included gist of before and after 
description in technology range of all this invention. 

[0018] 

[Working Example(s)] Filter for various air purification was dra 
wnupand characteristic was measured 
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Working Example 1 

Sheet nonwoven fabric (14 m, apparent weight 50 g/rti> , 
thickness 0.35 mm, bulk density 0. 14 ^cm3 )of 
polypropylene which is done electret formation is designated as 
theflute part, powder activated charcoal -containing paper ( 
activated charcoal^ntaining quantitative 60 % , apparent 
weight 100gfal2 , thickness 0.3 nm, bulk density 0.3 gtarB 
) with those which it impregnates dries malic acid ( ammonia 
adsorber ) 10 %after laying paper as liner part, single side 
cardboard of wave pitch approximately 3. 1 mm, wave height 
approxin^ely2mmitformed 2 single stage laminate doing . 
single side cardboard which is acquired, it drew up thefilter for 
honeycomb air purification of height 65 mm, width 300 mm, 
layer length (t of Figure 2) 10 nm ratio of flute part of this 
singje side cardboard and length of liner part became thel. 5:1. 

[0019] Working Example 2 

Making use of same raw material as those which are used with W 
orking Example 1 , besides the sheet nonwoven fabric which is 
done electret formation was designated as liner part, the 
powder activated charcoal-containing paper is designated as 
flute part, filmfor air purification wasdrawn up according to all 
Working Example 1. 

[0020] Corrparative Example 1 

Using sheet nonwoven fabric (14 m, apparent weight 25 g/ 
m2 , thickness 0.2 mm, bulk density 0.1 3 gfarfl )of 
polypropylene which is done electret formation for bothof flute 
part and liner part, single side cardboard of wave pitch 
approximately 3.1 mm, wave height approximately 2 mm 
itformed 2 1 stage lamination doing singje side cardboard of 
electret nonwoven fabric which is acquired, itdrew up filter for 
honeycomb air purification of height 65 nm, width 300 mm, 
layer length 5 mm 

[0021] Comparative Example 2 

Ung those which powder activated charcoal-containing paper 
(As Working Example 1 same specification ) it impregnates 
dries malic acid 10 % afterthe laying paper for both of liner part 
and flute part, single side cardboard of wave pitch 
approximately 3. 1 mm , wave height approximately 2 mm 
itformed 21 stage lamination doing single side cardboard 
which is acquired, it drew up thefilter for honeycomb air 
purification of height 65 mm, width 300 mm, layer length 5 
mm 

[0022] Conparative Example 3 

In steet nonwoven fabric (14 m, apparent weight 50 g/nQ. , 
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1 4//rru IMI5 0 g/m2 % I5*0. 3 5mm, 
'gO. 14gAm 3 ) iZ s ^iJ-?»ttS»fllD*'yh C 
g^6mmX6mm, 8Bfl.*9 3%. @(41S6 0g/m 
2) 4ft»*t^tlry«"C^ , J-^lf'y J f 3. OmmlCjQX 
Lfc&* is£6 5mm, S|30 0mm, gl5mmOM 

Ntt ? U -ytt 7 Lfcc * fcibtSHH 2 £H 



[0 0 2 3] J±3&«4 



[0024] mmmm 

ffift*fl:ffl^-f^**ffi«9!*W-l8«L. 2. 7m3 ©7 
5 0%<D9ttTlc^/^3 (7-f;i/Kl?7l/:iSSi*) 

$i£g£ TOOcm/sect Lrffift«*«S 7 0 »Pb1S 

«L»**aiSLfc (IH4#Rg) o ^<D*SH£§1 ICS*. 



fit*ttffi (96) = (SOOOfl-TOtfttCDtt^R Cffl) /50001S 
) X100 

[0025] ftftftai&ffi 

ft 0Sg2 5°C, *l*f;Ig5 0%) ££*§&2g2 5cm/ 
«0#XSg*#*tt»«»ELfc (|5»D.. *<D$£ 



(%) = (Antfx&g-tiWtfxSg/Antfx 
SS) xioo 

[0026] 

sur, i$^7xgfc?ig2 5%, *8*f?ig5o%tD£§i£ 
^m*§5$gi oo cm/ sec-ess Lfco ^siant/H? *c ;u 



thickness 035 mm, bulk density 0. 14 gfaiB )of . 
polypropylene which is done electret formation, mesh ( grain 
itis,6ramx6ram, open pore ratio 93 %, apparent weight 
60 g/m2 ) for pleats shape maintenance after glueing, with 
pleating machine in pleats pitch 3.0 mm fabrication after doing, 
dust removal private pleated filter of height 65 mm, width 
300mm, layer length 5 mm was drawn up. Inadditionit 
prepares with honeycomb filter ( layer length 5 mm) of same 
specification as theComparative Example 2 as odor removal 
exclusive filter, laminate it did in aforementioned pleated filter. 
Therefore as filter for air purification, it became layer length 10 
mm Furthermore pleated filter made crossing arrangement vis- 
a-vis airflow. 

[0023] Comparative Example 4 

Electret nonwoven fabric honeycomb of Comparative Exampl 
el, and honeycomb which was drawn up with powder 
activated charcoal-containing paper for odor removal of the 
Comparative Example 2, lamination it did layer length of 
filter for air purification became 10 mm characteristic of filter 
for air purification which it acquires like above wasmeasured 

[0024] dust removal performance 

It installs filter for air purification in air cleaning machine, arran 
gps in thecenter of acrylic resin case of 2.7 m3 . tobacco ( 
Mild Seven : tradename ) natural burning under environment of 
temperature 25 °C , relative humidity 50 %. With powder 
dust measuring apparatus 5000 after makes contaminated 
environment, air cleaning machine 7 0 nin was driven with 
empty column linear velocity as 100 cm/sec, effect 
wasmeasured ( Figure 4 reference). Result is shown in Table 1 . 

Elimination performance (%) = (5000 -number of particle 
s after 70 irin. (number )/5000)x!00 

[0025] odor removal performance 

Installing filter for air purification inside cylinder glass tube of di 
ameter 65 mm air ( temperature 25 °C , relative humidity 50 
% ) which contains ammonia gps 5 ppmin said glass tube with 
empty column linear velocity 25 cm 7 sec thesink. g3s 
concentration of filter inlet side and outlet side for air 
purification of that time was measured withthe g?s detection 
tube ( Figure 5 reference). Result is shown in Table 1. 

Elimination performance (%) = ( inlet gas concentration -out 
let gas concentration/ inlet gas concentration ) xlOO 

[0026] loss of pressure 

Installing filter for air purification inside cylinder glass tube of di 
ameter 65 mm In said glass tube air of humidity 25%, 
relative humidity 50 % was let flow with empty column linear 
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velocity lOOcnYsec. loss of pressure of inlet side and outlet 
side of filter for air purification is measured It sought pressure 
difference as loss of pressure. Result is shown in Table 1 . 

[0027] 
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[Table 1] 
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l£t±fiE*ti*tf*£ < fcy »* L < ^t>o 



[0028] As shown in Table 1 , air cleaning filter of Working Exa 
mple 1,2 showed perfornBnce whichis superior in cigarette 
smoke particle removal and ammonia adsorption performance. 
Furthermore layer length is same as Conparative Example 3,4, 
but pressure loss is low. At same time a higher strength was 
shown Comparative Example 1 is filter for dust removal, 
cigarette smoke elimination performance is superior, but thereis 
not a ammonia adsorption performance. Because 
polypropylene where stiffness is weak as raw material is used, 
alsothe pressure loss is high, strength of filter was insufficient. 
As for odor-adsorbing filter of Comparative Example 2, as for 
ammonia adsorption performance it is superior conversely, but 
there is not a cigarette anoke elimination performance. 
Comparative Example 3 is superior both cigarette smoke 
elimination performance , ammonia adsorption performance , 
strength, but pressure loss is high is notdesirable. As for 
combination of honeycomb for dust removal of Comparative 
Example 4 aid theodor adsorbing honeycomb, pressure loss 
becomes large, is not desirable. 



[0029] 



[0029] 

[Effects of the Invention] This invention is formed like above. 
Although being a small volume, dust removal and 
deodorization are efficientlyachieved in each case. It was 
superior in strengthwise, furthermore loss of pressure very 
could besmall, offer filter for air purification. 
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[Brief Explanation of the Drawings)] 

[Figure 1] Gross section of single side cardboard 

[Figure 2] Oblique diagram of filter for honeycorrib air purificati 
on which single side cardboard laminate isdone. 

[Figure 3] Oblique diagram of filter for honeycorrb air purificati 
onto wind single side cardboard 

[Figure 4] Figure which shows measuring apparatus of dust-ren© 
val performance of filter in theWorking Example. 

[Figure 5] Figure which stows measuring apparatus ofadsorptio 
n performance of filter in theWorking Exanple. 

[Explanation of Reference Signs in Drawings] 

1 flute part 

2 liner part 

3 . filter for air purification 

4 2.7 nfi acrylic resin case 

5 air cleaning machine 

6 malodorous gps nixed air 

7 inlet concentration measurement opening 

8 outlet concentration measurement opening 

9 glass tube 

A . flow direction of air 
T layer length 
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[Figure 1] 
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f .[B2] [Figure2] 
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